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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the hardness of the surface 
of a metal and to simplify operation by forming a hard inorg. layer 
consisting essentially of a metal oxide and contg. an inorg. oxide fine 
particle on a metallic material and further covering the layer with a 
nonadhesive ceramic layer. 

SOLUTION: Al, Zn, Sn or their alloy can be used for a metallic 
material 23. The roughened surface Z2 of the metallic material is 
obtained by sandblasting the surface. A sol-gel coating material is 
used to form a hard inorg. layer 26 consisting essentially of a metal 
oxide. A silica-base coating material, a titania-base coating material, 
etc., are exemplified as the sol-gel coating material. The inorg. oxide 
fine particle 28 of silica, titania, etc., is incorporated into the sol-gel 
coating material to form the hard inorg. layer 26 consisting essentially 
of a metal oxide. A nonadhesive ceramic layer 27 is formed by using 
a silica-base coating material, a titania-base coating material, etc. 
BN is preferably used as the nonadhesive ceramic material. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The metal surface structure equipped with the metal raw material, the inorganic-acid-ized particle 
content hard minerals layer in which the front face of this metal raw material was established by the wrap at 
least by using a metallic oxide as a principal component, and the non-adhesiveness ceramic layer prepared so 
that the front face of this hard minerals layer might be covered. 

[Claim 2] The metal surface structure according to claim 1 characterized by the front face of a metal raw 
material being an uneven split face. 

[Claim 3] The metal surface structure according to claim 1 or 2 characterized by being obtained by applying 
the sol gel coating with which said inorganic-acid-ized particle content hard minerals layer added the 
inorganic-acid-ized particle. 

[Claim 4] The metal surface structure according to claim 3 to which a sol gel coating is characterized by 
being a silica (Si02) system sol gel coating, a titania (Ti02) system sol gel coating, a zirconia (Zr02) system 
sol gel coating, or an alumina (aluminum 203) system sol gel coating. 

[Claim 5] A metal surface structure given in any 1 term of claims 1-4 to which the inorganic-acid-ized 
particle which a hard minerals layer is made to contain is characterized by being a silica (Si02), a titania 
(Ti02), a zirconia (Zr02), or an alumina (aluminum 203). 

[Claim 6] A metal surface structure given in any 1 term of claims 3-5 to which the particle size of the 
inorganic-acid-ized particle added in sol gel coatings is 30-60 micrometers, and an addition is characterized 
by being 10-30 weight section to the sol gel coating 100 weight section. 

[Claim 7] A metal surface structure given in any 1 term of claims 1-6 characterized by the thickness of a 
hard minerals layer being 10-75 micrometers. 

[Claim 8] The metal surface structure according to claim 7 characterized by the thickness of a hard minerals 
layer being 20-40 micrometers. 

[Claim 9] A metal surface structure given in any 1 term of claims 1-8 to which a non-adhesiveness ceramic 
layer is characterized by using a silica (Si02), a titania (Ti02), a zirconia (Zr02), or an alumina (aluminum 
203) as a principal component. 

[Claim 10] A metal surface structure given in any 1 term of claims 1-9 to which the non-adhesiveness 
ceramic material contained in a non-adhesiveness ceramic layer is characterized by being hexagonal system 
BN (boron nitride). 

[Claim 1 1] A metal surface structure given in any 1 term of claims 1-10 characterized by the thickness of a 
non-adhesiveness ceramic layer being 10-35 micrometers. 

[Claim 12] It is the manufacture approach of a metal surface structure given in any 1 term of claims 1-11. (1) 
After applying the inorganic-acid-ized particle content sol gel coating which uses a metallic oxide as a 
principal component so that the front face of a metal raw material may be covered at least, The process 
which forms the inorganic-acid-ized particle content hard minerals layer which is made to hydrolyze this sol 
gel coating and uses a wrap metallic oxide as a principal component for the front face of a metal raw material 
at least, And the manufacture approach characterized by including the process which forms a wrap non- 
adhesiveness ceramic layer for (2) this inorganic-acid-ized particle content hard minerals layer. 
[Claim 13] The article which contains the metal member characterized by having the metal surface structure 
of a publication in any 1 term of claims 1-11 in a part of all surface structures [ at least ] of a metal member. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is high intensity and relates to the metal member content article which 
has the manufacturing method of the metal surface structure excellent in thermal resistance, abrasion 
resistance, and endurance, and this metal surface structure, and this metal surface structure. Especially this 
invention relates to the metal cooking appliance for heating at high temperature which whose remains of bad 
debt of food were not conspicuous even if it cooked food by high temperature, and was excellent in wear 
endurance, its metal surface structure (especially cooking plane structure), and the manufacture approach of 
the metal surface structure. 
[0002] 

[Description of the Prior Art] Conventionally, generally in cooking appliances for heating at high temperature, 
such as a hot plate, an electric pan, and a frying pan, the cooking plane structure which has non- 
adhesiveness topcoat layers, such as a fluororesin, is used for the cooking side. 

[0003] Drawing 1 is drawing showing an example of the structure of the conventional hot plate roughly. The 
cooking plane structure 4 for heating at high temperature is formed in the internal surface 3 of the metal raw 
material 2, and this hot plate 1 has the plate side face 5 and the plate base 6. If drawing 2 which shows the 
cooking plane structure 4 roughly explains this cooking plane structure, with sandblasting etc., the cooking 
plane structure 4 carried out [ **** ] the front face which should be made the cooking side of the metal raw 
materials 2, such as an aluminium alloy dies casting cast, carried out it, and is equipped with the wrap 
fluororesin layer 7 for **** surface 2S in **** pettinesses. 

[0004] Moreover, as another cooking plane structure, the cooking plane structure of the cooking appliance for 
heating at high temperature of a publication is in JP,6-145946,A shown in draw ing 3 . Surface 2S which 
should be made the cooking side of the metal raw material 2 which constitutes a cooking side, and the metal 
raw material 2 are prepared in this by the wrap at least. Dehydration processing of the water oxide sol is 
carried out, it considers as gel, and this gel is heated. An inorganic oxide And a certain fixed configuration, Or 
it has the hard minerals layer 8 which uses as a principal component the metallic oxide formed by applying 
the coating (following and sol gel coating) for preparing as a coat on a substrate to surface 2S, and the 
fluororesin layer 9 in which the front face of the hard minerals layer 8 was established by the wrap. Even if 
the front face of the precise hard minerals layer 8 with little pore becomes smooth in this cooking plane 
structure and the burnt deposits of food etc. contact a hard minerals layer by the blemish of the fluororesin 
layer 9 etc. Since burnt deposits etc. cannot invade in the depth direction of the hard minerals layer 8 easily, 
even if it performs elevated-temperature cooking of about 300 degrees C or more, for example, 350 degrees 
C, it has the description of a cooking side not getting burned with food etc., and not producing stain 
contamination. 

[0005] however, the various metals used at the time of cooking with these actual cooking plane structures — 
it has a problem to the sex with a blemish-proof of a fluororesin exfoliating by being rubbed by the knife. 
[0006] As what conquers such a problem, as shown in drawi ng 4 , the surface-of-metal (cooking side) 
structure which consists of the metal surface structure 13 which made JP,6-145946,A contain an inorganic- 
acid-ized particle in a hard minerals layer in the metal surface structure of a publication, i.e., a metal raw 
material, the inorganic-acid-ized particle 18 content hard minerals layer 16, a primer layer P5, and a non- 
adhesiveness resin layer (fluororesin layer) 17 is indicated by Japanese Patent Application No. No. 207101 
[ six to ]. In a hard minerals layer, an inorganic-acid-ized particle is distributed, exist, and a metal surface 
structure given in drawin g 4 is that the part is exposed to the front face of this hard minerals layer. It has the 
effectiveness of increasing the surface area of this hard minerals layer, and by it, this hard minerals layer and 
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its front face increase adhesion with a wrap non-adhesiveness resin layer (fluororesin layer), and the degree 
of hardness of the last surface structure, and the sex with a blemish-proof and the mold-release 
characteristic-proof are raised. 

[0007] However, since the metal surface structure of an above-mentioned Japanese Patent Application No. 
[ No. 207101 / six to ] publication uses the conventional fluororesin layer for the topcoat of a final surface 
structure, its fault which the metal surface structure of a publication has is still unsolved to JP,6-1 45946,A a 
part, and it remains in it. That is, since it has the heat softening properties resulting from a common 
fluororesin, a fluororesin layer softens in the temperature of 260 degrees C or more, and while it has the fault 
of becoming easy to get damaged, it cannot be said at the time of ordinary temperature that it is still in 
degree of hardness enough, moreover, in the description of Japanese Patent Application No. No. 207101 [ six 
to ], the primer layer between a hard minerals layer and a fluororesin layer is omissible with a case — 
although purport disclosure is carried out, for acquiring sufficient adhesion, the primer layer is indispensable, 
and an abbreviation is substantially expected to be impossible. Consequently, in order to acquire the above- 
mentioned metal surface structure, it also has the fault that workability is bad conjointly that three processes 
of the hard minerals stratification, the primer stratification, and the fluororesin stratification are required, and 
the baking temperature in the case of preparing a fluororesin layer is also still higher (380-420 degree-Cx 10 
- 20 minutes). 
[0008] 

[Problem(s) to be Solved by the Invention] In view of the above-mentioned fault of the conventional metal 
surface structure, this invention person developed the metal surface structure whose workability inquired 
wholeheartedly, and avoided the fault about degrees of hardness, such as heat softening properties which a 
fluororesin layer has, and improved remarkably as compared with formation of the conventional fluororesin 
layer, and completed this invention. 
[0009] 

[Means for Solving the Problem] That is, this invention relates to the metal surface structure [ equipped with 
the metal raw material, the inorganic-acid-ized particle content hard minerals layer in which the front face of 
this metal raw material was established by the wrap at least by using a metallic oxide as a principal 
component, and the non-adhesiveness ceramic layer prepared so that the front face of this hard minerals 
layer might be covered ] excellent in a sex with a blemish-proof, a mold-release characteristic-proof, a heat- 
resistant softening degree, and fabrication operation nature. 

[0010] In a hard minerals layer, an inorganic-acid-ized particle is distributed, exist, and the metal surface 
structure of this invention is that the part is exposed to the front face of this hard minerals layer, has the 
effectiveness of increasing the surface area of this hard minerals layer, and by it, this hard minerals layer and 
its front face increase adhesion with a wrap non-adhesiveness ceramic layer, and the degree of hardness of 
the last surface structure, and it is raising the sex with a blemish-proof, and the mold-release characteristic- 
proof. Moreover, since the topcoat of a final surface structure is a non-adhesiveness ceramic layer, as 
compared with the conventional fluororesin layer, the sex with a blemish-proof, the mold-release 
characteristic-proof, the heat-resistant softening degree, etc. are excellent. Furthermore, in the metal 
surface structure of this invention, since the adhesion between a hard minerals layer and a non-adhesiveness 
ceramic layer excels remarkably as compared with the adhesion of the conventional hard minerals layer and a 
fluororesin layer, even if it does not use a primer, the effectiveness that sufficient bonding strength is 
obtained also does so. 

[001 1] After this invention applies further the inorganic-acid-ized particle content sol gel coating which uses 
a metallic oxide as a principal component so that the front face of (1) metal raw material may be covered at 
least. The process which forms the inorganic-acid-ized particle content hard minerals layer which is made to 
hydrolyze this sol gel coating and uses a wrap metallic oxide as a principal component for the front face of a 
metal raw material at least, And it is related with the manufacture approach of the above-mentioned metal 
surface structure characterized by including the process which forms a wrap non-adhesiveness ceramic layer 
for (2) this inorganic-acid-ized particle content hard minerals layer. 

[0012] Since the metal surface structure of this invention does not need a primer, a desired surface 
structure can be manufactured by actuation of the two above-mentioned process fewer than three 
processes needed for manufacture of the conventional metal surface structure. 

[0013] This invention relates to the article containing the metal member further characterized by having the 
above-mentioned metal surface structure in a part of all surface structures [ at least ] of a metal member. 
[0014] 

[Embodiment of the Invention] The metal surface structure of this invention has the structure indicated by 
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drawin g 5 in one embodiment, namely, the front face (split face Y2) of the metal raw material 23, the 
inorganic-acid-ized particle 28 content hard minerals layer 26 (thickness B) in which the front face (split face 
Z2) of this metal raw material 23 was established by the wrap at least by using a metallic oxide as a principal 
component, and this hard minerals layer 26 — a wrap — it has the non-adhesiveness ceramic layer 27 
(thickness A) prepared like. 

[0015] Semimetal ingredients, such as various metallic materials, such as dies casting, such as aluminum, an 
aluminium alloy, zinc, a zinc alloy, tin, and a tin alloy, stainless steel, titanium, a titanium alloy, a zirconium, 
and a zirconium alloy, an alloy ingredient of those, or silicon, can be used for the metal raw material 23. 
[0016] The split face Z2 of this metal raw material is JIS preferably, although the front face of the cast of 
this metal raw material can be obtained by carrying out sandblasting processing. It considers as the split-face 
structure specified by 1.5-2.5 micrometers (arithmetic mean granularity) of 10-20micro (ten-point average of 
roughness height) mRa(s) of B-0601Rz(es) by -1994 (a definition and display of surface roughness). Such 
split-face structure can be acquired by carrying out for 2-3 minutes, setting to #80-#120 particle size of 
the alumina used for sandblasting, and using the air pressure force as 6~8kg/cm2. Moreover, when making the 
metal raw material 23 from dies casting casts, such as aluminum, an aluminum alloy, zinc, a zinc alloy, tin, and 
a tin alloy, it is made the metal mold which performed embossing for the part equivalent to the above- 
mentioned split-face structure to the die-casting die beforehand, and the above-mentioned split-face 
structure can also be formed at the time of dies casting molding processing of aluminum, an aluminum alloy, 
zinc, a zinc alloy, tin, a tin alloy, etc., for example. 

[0017] As a sol gel coating for forming the hard minerals layer which uses a metallic oxide as a principal 
component, although a silica (Si02) system sol gel coating, a titania (Ti02) system sol gel coating, a zirconia 
(Zr02) system sol gel coating, or an alumina (aluminum 203) system sol gel coating can be used, a silica 
(Si02) system sol gel coating is used preferably. Although the thing of a presentation like a publication can be 
used for the following table 1 as a silica (Si02) system sol gel coating, it is not limited to this. 



[0018] 




A table 1] 




A » 






10-20 




2 0~3 0 




5 0-70 



[0019] As an example of the special silica system inorganic compound in the above-mentioned table, 
organoalkoxysilane [R1Si (OR2)3] can be mentioned. 

[0020] If it is generally used for coatings as a coloring inorganic pigment, and it is used in this invention, and 
it can be burned and conditions can be borne, it can be especially used without a limit. As an example of a 
desirable inorganic pigment, although sulfides, such as oxides, such as titanium oxide, chromic oxide (III), a 
zinc oxide, ferrous oxide (III), and nickel titan yellow, cadmium yellow, cadmium red, mercury sulfide cadmium, 
and mercury sulfide (II), a chromate, ferrocyanide, etc. can be mentioned, it is not limited to these. Originate 
in the color tone of the primer which the color tone of the products (especially cooking appliance for heating 
at high temperature etc.) which have a metal surface structure using the conventional fluororesin uses, and 
although it was dark color systems, such as dark grey or dark BURAUN, it compares. In the metal surface 
structure (primer needlessness) of this invention In addition to white, red, blue, green, etc., various variations 
of a light color system etc. can be offered. When the metal surface structure of this invention is applied to 
the metal raw material content product of an above-mentioned cooking appliance and above-mentioned 
others, the effectiveness that colorization of the heat-resistant front face of the metal raw material content 
product of conventionally difficult a cooking appliance and others is attained is also acquired. 
[0021] As an alcoholic system partially aromatic solvent, the partially aromatic solvent containing one or 
more sorts of solvents chosen from an ester system, an ether system, and ketones can be used by using as 
a principal component one sort or the alcohol beyond it chosen from ethyl alcohol, n-propyl alcohol, isopropyl 
alcohol, n-butyl alcohol, sec-butyl alcohol, tert-butyl alcohol, isobutyl alcohol, methyl isobutyl carbitol, a 
cyclohexanol, benzyl alcohol, etc. When using the above-mentioned silica (Si02) system sol gel coating, 
preferably, isopropyl alcohol, MIBK (methyl isobutyl ketone), and the three-sort partially aromatic solvent of 
butyl cellosolve are used, and the partially aromatic solvent which consists of 80 % of the weight of isopropyl 
alcohol, 10 % of the weight of MIBK(s), and 10 % of the weight of butyls cellosolve is used still more 
preferably. 
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[0022] Besides a sol gel coating, even if the hard minerals layer which uses a metallic oxide as a principal 
component is a glass layer like hoe low finishing, it can do so the same effectiveness as the metal surface 
structure of this invention. However, since high temperature processing is needed for carrying out hoe low 
finishing, it is necessary to use a refractory metal ingredient or semimetal ingredients, such as titanium, a 
zirconium, or silicon, as a metal raw material. 

[0023] In order to form the hard minerals layer which uses the metallic oxide of this invention as a principal 
component, as an inorganic-acid-ized particle which a sol gel coating can be made to contain, a silica (Si02), 
a titania (Ti02), a zirconia (Zr02), or an alumina (aluminum 203) can be mentioned. Preferably, the above- 
mentioned inorganic-acid-ized particle has the particle size of 30-60 micrometers, and it uses it for a sol gel 
coating, carrying out 10-30 weight section addition preferably. 

[0024] Moreover, it is also possible to use it, making a sol gel coating contain the inorganic-acid-ized particle 
of other arbitration. Furthermore, the sol gel coating of this invention can also contain two kinds of metal 
alkoxides, and a metallic-oxide particle. 

[0025] By the approach of the arbitration which used the paint equipment of the arbitration used for paint of 
a common sol gel coating, the sol gel coating of this invention can be applied to the surface of metal which 
carried out surface roughening as mentioned above, and can form a hard minerals layer. 
[0026] The sol gel coating which shows the presentation in a table 1 is made to carry out 10-30 weight 
section content of the silica (Si02) in one embodiment of this invention. At blasting and 80-120 degrees C, 
perform baking for 10 - 20 minutes preferably on the front face (Z2) as for which the metal raw material 
carried out surface roughening, and it hydrolyzes after that on it for 5 to 20 minutes. Thickness B forms 10- 
75 micrometers of precise and amorphous hard minerals layers which use a 20-40-micrometer metallic oxide 
as a principal component preferably. 

[0027] Although the non-adhesiveness ceramic layer of this invention can be formed using a silica (Si02) 
system coating, a titania (Ti02) system coating, a zirconia (Zr02) system coating, or an alumina (aluminum 
203) system coating, a silica (Si02) system coating is preferably used for it. Although the thing of a 
presentation like a publication can be used for the following table 2 as a silica (Si02) system coating, it is not 
limited to this. 



[0028] 




[A table 2] 




Ol ft 






2 0-3 0 




1-2 0 




5 0-7 0 




0. 1 — 5. 0 



[0029] As an example of the special silica system inorganic compound in the above-mentioned table, 
organoalkoxysilane [R1Si (OR2)3] can be mentioned. 

[0030] As non-adhesiveness ceramic material used for formation of the non-adhesiveness ceramic layer in 
the metal surface structure of this invention, it is desirable to use BN (boron nitride). BN (boron nitride) is 
crystalline powder of hexagonal system, and can use the ingredient generally marketed as well-known matter. 
BN (boron nitride) has the physical properties which were excellent in an electrical property, a heat-resistant 
property, chemical stability, etc. The general physical properties of BN (boron nitride) marketed are shown in 
the following table 3. 
[0031] 
[A table 3] 
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[0032] In order to attain uniform distribution since dispersibility is inferior, and to acquire the sedimentation 
prevention effectiveness, addition of a dispersant is required for Above BN (boron nitride). Many kinds of 
dispersants are already marketed, and the dispersant which is made to distribute BN (boron nitride) uniformly, 
and can prevent sedimentation can be suitably chosen according to the components and the distributed 
approaches other than BN in the above-mentioned coating for forming the non-adhesiveness ceramic layer 
of this invention (boron nitride), and can fully demonstrate the engine performance of a request of BN (boron 
nitride). 

[0033] Non-adhesiveness ceramic material of the above-mentioned table 3 : as an example of the desirable 
distributed approach of BN (boron nitride) If the case where it is made to mix in a special silica system 
inorganic compound is illustrated, -(1) non-adhesiveness ceramic material (BN;30 % of the weight) and a 
dispersant (0.1 - 5.0 % of the weight) will be mixed in an alcoholic system partially aromatic solvent. In a 
fineness gage, carry out forcible distribution to about 20 micrometers for about 30 - 40 minutes in a high- 
speed disperser, and the 30-% of the weight alcoholic system partially aromatic solvent dispersion liquid of 
the -(2) above BN are mixed with a special silica system inorganic compound. Non-adhesiveness ceramic 
material can be distributed according to the process of obtaining the dispersion liquid containing BN of 
desired concentration (1 - 20 % of the weight). 

[0034] As an alcoholic system partially aromatic solvent, the partially aromatic solvent containing one or 
more sorts of solvents chosen from an ester system, an ether system, and ketones can be used by using as 
a principal component one sort or the alcohol beyond it chosen from ethyl alcohol, n-propyl alcohol, isopropyl 
alcohol, n-butyl alcohol, sec-butyl alcohol, tert-butyl alcohol, isobutyl alcohol, methyl isobutyl carbitol, a 
cyclohexanol, benzyl alcohol, etc. When using the above-mentioned silica (Si02) system sol gel coating, 
preferably, isopropyl alcohol, MIBK (methyl isobutyl ketone), and the three-sort admixture of butyl cellosolve 
are used, and the partially aromatic solvent which consists of 80 % of the weight of isopropyl alcohol, 1 0 % of 
the weight of MIBK(s), and 10 % of the weight of butyls cellosolve is used still more preferably. 
[0035] By the approach of the arbitration which used the paint equipment of the arbitration generally used to 
paint of the coating which uses a metallic oxide as a principal component, the coating used in order to form 
the non-adhesiveness ceramic layer of this invention can be applied to the hard minerals layer front face (Y2) 
which a part of inorganic metal oxidation particle exposed as mentioned above (surface roughening), and can 
form a non-adhesiveness ceramic layer. 

[0036] After carrying out spray painting to the front face (Y2) on which the hard minerals layer carried out 
surface roughening of the non-adhesiveness ceramic material content coating which shows the presentation 
in a table 2 preferably, it calcinates on it for about 20 minutes at 160-250 degrees C, and a non- 
adhesiveness ceramic layer with a thickness (thickness A) of 10-35 micrometers is made to form in it by the 
method of application of the above-mentioned arbitration in one embodiment of this invention. 
[0037] 

[Example] Hereafter, this invention is more concretely explained using an example. 

[0038] The property of the physical properties and others of the metal surface structure of this invention 

obtained by the manufacture approach of this invention and the metal surface structure containing the 

conventional fluororesin layer is shown in the following table 4. 

[0039] 

[A table 4] 
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[0040] The non-adhesiveness ceramic material content topcoat of this invention was manufactured among 
the above-mentioned table using the non-adhesiveness ceramic coating of a publication to the table 2 which 
contains BN of a table 3 after forming a hard minerals layer using the sol gel coating of a publication in the 
above-mentioned table 1 which contains Si02 as an inorganic-acid-ized particle. The fluororesin content 
topcoat of comparison contrast was manufactured [ Japanese Patent Application No. / No. 207101 / six to ] 
according to the approach of a publication. 

[0041] The various above-mentioned tolerance tests applied to the well-known approach currently generally 
performed in this industry correspondingly. 

[0042] Moreover, the abbreviated name of the coating type used for the topcoat of the conventional 

technique is non-adhesiveness plastic paint containing the fluororesin which has the structure shown in the 

following table 5 among the above-mentioned table. 

[0043] 

[A table 5] 
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[0044] 

[Effect of the Invention] After making the inorganic-acid-ized particle content hard minerals layer in which 
the metal surface structure of this invention used the metallic oxide as the principal component on the front 
face of a metal raw material, and the front face of this metal raw material was established by the wrap at 
least form, By making the topcoat of the non-adhesiveness ceramic layer prepared so that the front face of 
this hard minerals layer might be covered form While raising a degree of hardness, especially the degree of 
hardness at the time of an elevated temperature as compared with the metal surface structure equipped with 
the topcoat of the conventional fluororesin layer, the effectiveness which enables simplification (lowering of 
the baking temperature at the time of paint film formation and simplification of the painting process by the 
abbreviation of primer paint) of workability is done so. 

[0045] The metal surface structure of this invention can form the surface structure which maintained the 
hard nature which is the description of a ceramic paint film, and raised the non-softening degree and the 
mold-release characteristic-proof at the time of a heatproof. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawin g 1] It is the outline sectional view of the conventional hot plate. 

[ Drawin g 2] It is the sectional view of the cooking plane structure of the conventional cooking appliance for 
heating at high temperature. 

[Drawmgjl] It is the sectional view of the cooking plane structure of the cooking appliance for heating at high 
temperature given in JP.6-1 45946,A. 

[ Draw ing 4] It is the sectional view of the cooking plane structure of the cooking appliance for heating at high 
temperature of a Japanese Patent Application No. [ No. 207101 / six to ] publication. 
[D ra wing 5] It is the metal surface structure sectional view of the invention in this application. 
[Description of Notations] 

1 Sectional View of Hot Plate 

2 Metal Raw Material 

3 Internal Surface 

4 Cooking Plane Structure 

5 Plate Side Face 

6 Plate Base 

25 Front face of the metal raw material which ******** accomplished 

7 Fluororesin Layer 

8 Hard Minerals Layer 

9 Fluororesin Layer 

1 3 Metal Raw Material 

16 Hard Minerals Layer 

17 Non-Adhesiveness Resin Layer 

1 8 Inorganic-Acid-ized Particle 
P5 Primer layer 

23 Metal Raw Material 

26 Hard Minerals Layer 

27 Non-Adhesiveness Ceramic Layer 

28 Inorganic-Acid-ized Particle 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2006/04/03 



' JP,1Q-176277,A[DRAWINGS] 



1/2 s<—is 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[D rawin g 1] 
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[ Drawin g 3] 
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[ Drawin g 4] 
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[Drawing 5] 




[Translation done.] 
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